Stability and structure of telomeric DNA sequences forming quadruplexes containing four G-tetrads with different topological arrangements.
Telomeres are DNA-protein structures at the ends of eukaryotic chromosomes, the DNA of which comprise noncoding repeats of guanine-rich sequences. Telomeric DNA plays a fundamental role in protecting the cell from recombination and degradation. Telomeric sequences can form quadruplex structures stabilized by guanine quartets. These structures can be constructed from one, two, or four oligonucleotidic strands. Here, we report the thermodynamic characterization of the stability, analyzed by differential scanning calorimetry, of three DNA quadruplexes of different molecularity, all containing four G-tetrads. The conformational properties of these quadruple helices were studied by circular dichroism. The investigated oligomers form well-defined G-quadruplex structures in the presence of sodium ions. Two have the truncated telomeric sequence from Oxytricha, d(TGGGGT) and d(GGGGTTTTGGGG), which form a tetramolecular and bimolecular quadruplex, respectively. The third sequence, d(GGGGTTGGGGTGTGGGGTTGGGG) was designed to form a unimolecular quadruplex. The thermodynamic parameters of these quadruplexes have been determined. The tetramolecular structure is thermodynamically more stable than the bimolecular one, which, in turn, is more stable than the unimolecular one. The experimental data were discussed in light of the molecular-modeling study.